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Pulmonary large-cell neuroendocrine carcinoma (LCNEC) has been characterized by highly
aggressive behavior, with early spread to both regional lymph nodes and distant sites and a
rapidly fatal course. In fact, no reports have described an advanced pulmonary LCNEC
patient who has had long-term survival. A patient with large-sized pulmonary LCNEC, who
is free of disease 11 years after surgery and postoperative chemotherapy, was reported.
& 2007 Elsevier Ltd. All rights reserved.Introduction
Clinically, pulmonary large-cell neuroendocrine carcinoma
(LCNEC) has been characterized by highly aggressive
behavior, with early spread to both regional lymph nodes
and distant sites and a rapidly fatal course.1–3 In fact, there
is not a single report of long-term follow-up of a patient with
advanced pulmonary LCNEC. This report describes an 11-
year disease-free survival in a patient with large-sized
locally advanced pulmonary LCNEC.Elsevier Ltd. All rights reserved.
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A 55-year-old male patient was admitted to our hospital
because of a large mass lesion that was detected incidentally
by a chest radiograph. He had smoked 30 cigarettes per day for
35 years. Routine blood examination and serum tumor marker
including neurons-specific enolase (NSE) was within normal
range. The patient was totally asymptomatic with unremarkable
physical examination. Chest CTscan revealed a 75 55 40mm
nodule in right lower lobe of the lung (Fig. 1). CT also showed
hilar lymph node swelling. Spirometry showed forced expiratory
volume in 1 s of 2.05L (62.1% predicted) and forced vital
capacity of 3.38L (97.4% predicted). Non-small cell lung cancer
was suspected through transbronchial biopsy, but a definitive
diagnosis could not be made before the surgery. Therefore,
surgical treatment was selected because there were no distant
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Figure 1 Chest CT scan revealed a large-sized nodule measur-
ing 75 55 40mm in the right lower lobe.
Figure 2 The tumor was characterized by large, polygonal-
shaped cells with relatively abundant cytoplasm. Rosette- and
palisading-like structures were present focally.
G. Ohara et al.2426metastases in the preoperative findings. Right lower lobectomy
with mediastinal lymph nodal dissection was performed, and
postoperative course was uneventful.
At microscopic analysis, the tumor was characterized by
large, polygonal-shaped cells with relatively abundant
cytoplasm. Rosette- and palisading-like structures were
present focally, and centrally located focal necrosis in the
tumor was observed (Fig. 2). Mitotic counts were 20 per 10
high-power fields. Immunohistochemistry showed positive
staining for CD 56, Synaptophysin, and chromogranin A.
Pathologically, the tumor stage proved to be T3N1M0, and at
the time of postoperative diagnosis was atypical carcinoid.
Thereafter, the patient received two cycles of che-
motherapy with cisplatin and 5-fluorouracil. The patient is
free of disease 11 years after surgery and postoperative
chemotherapy.Discussion
We report an 11-year survivor who presented with large-
sized locally advanced pulmonary LCNEC, which wasformally diagnosed as an atypical carcinoid. Pulmonary
LCNEC was first proposed in 1991 by Travis et al.4 and has
been newly listed in the latest WHO classification of lung
tumors.5 Diagnosis of LCNEC requires histological and
cytological evaluation, and immunohistochemical analysis.5
Accordingly, diagnosis through transbronchial biopsy may be
difficult. In the majority of patients, symptoms at presenta-
tion included cough, chest pain, hemoptysis, and dys-
pnea.3,6,7 At the time of presentation, however, some
patients were asymptomatic and tumors were picked up
incidentally on chest radiographs.3,6,8 Radiologic features of
pulmonary LCNEC are peripherally located pulmonary
nodule or mass with or without lymphadenopathy.7 But
some LCNECs have been reported as occurring in central
lesions.4 Oshiro et al.9 described that pulmonary LCNEC
usually appeared as a well-defined and lobulated tumor with
no air-bronchograms or calcification. Shin et al.7 reported
that all masses were round or ovoid with lobulated margin.
In 8 of 11 pulmonary LCNEC patients reported by Jung
et al.,10 tumor necrosis was seen on CT. In the case
described here, the large pulmonary mass in the right
middle lobe had the characteristic CT findings of pulmonary
LCNEC such as lobulation and spiculation, and tumor
necrosis. With regard to the tumor size, Rossi et al.11
described that the median diameter of their 83 pulmonary
LCNECs was 40mm (mean, 41mm; range, 10–90mm). Shin
et al.7 reported that the mean diameter of the lesion was
34mm (range 20–50mm). In 11 pulmonary LCNEC patients
reported by Jung et al., the size of the tumor ranged
13–86mm (mean 50mm) in the greatest diameter on CT.10
Most reported occurrences therefore tend to involve
relatively large tumors, often with a poor outcome
associated with the aggressive biologic behaviors.1 Our case
presented here was evaluated as one of the largest
pulmonary LCNECs in the medical literature.
According to the previous reports, the cornerstone of
therapy for pulmonary LCNEC is surgery alone or surgery
combined with chemotherapy.1–3,11–13 Initially, we evalu-
ated the tumor as locally advanced atypical carcinoid and
administrated postoperative chemotherapy in the hope of
controlling microscopic distant metastases. This patient
probably did not have distant metastases despite the
presence of regional lymph node spread. Based on the
reported experience with pulmonary LCNEC, this pattern of
spread is distinctly unusual, as the great majority of patients
with spread to lymph nodes also have distant sites of
metastases. Our patient did receive two cycles of che-
motherapy with cisplatin and 5-fluorouracil, raising the
possibility that occult distant metastases were successfully
treated with the postoperative chemotherapy as a salutary
effect. To our knowledge, this is the first case report of
apparent cure (11-year survival) of a patient with large-
sized pulmonary LCNEC metastatic to regional lymph nodes.
LCNECs have been reported as occurring in either peripheral
or central lesions.4 However, there has been no reliable data
that can help us evaluate whether peripherally located
LCNECs have more favorable prognosis or not. Whereas, the
markedly better survival in our patient may be caused by
some other factors. Aforementioned unusual spread pattern
may be one of the factors. Survival may be influenced by the
extent of complete anatomical resection and systematic
nodal dissection, which were evaluated as the best
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Long-term survivor with LCNEC 2427treatment for LCNEC by Zacharias et al.3 Postoperative
chemotherapy may also have a role in prolonged survival in
our patient.
Locoregional control was achieved using an aggressive
combined modality approach consisting of surgery and
postoperative chemotherapy. Although it is difficult to make
firm conclusions based on such a limited experience, this
tumor appears to require an aggressive combined modality
approach using surgery for locoregional control and systemic
chemotherapy for distant control. This report demonstrates
that long-term survival can be achieved in the presence of
regional lymph node metastases and suggests that successful
treatment is dependent on use of a combined modality
approach.
References
1. Iyoda A, Hiroshima K, Moriya Y, et al. Pulmonary large cell
neuroendocrine carcinoma demonstrates high proliferative
activity. Ann Thorac Surg 2004;77:1891–5.
2. Ruffini E, Rena O, Oliaro A, et al. Lung tumors with mixed
histologic pattern. Clinico-pathologic characteristics and prog-
nostic significance. Eur J Cardiothorac Surg 2002;22:701–7.
3. Zacharias J, Nicholson AG, Ladas GP, Goldstraw PG. Large cell
neuroendocrine carcinoma and large cell carcinomas with
neuroendocrine morphology of the lung: prognosis after
complete resection and systemic nodal dissection. Ann Thorac
Surg 2003;75:348–52.
4. Travis WD, Linnoila RI, Tsokos MG, Hitchcock CL, Culter Jr. GB,
Nieman L, et al. Neuroendocrine tumors of the lung withproposed criteria for large-cell neuroendocrine carcinoma. An
ultrastructural, immunohistochemical and flow cytomertic
study of 35 cases. Am J Surg Pathol 1991;15:529–53.
5. World Health Organization. Histopathological typing of lung and
pleural tumours, 3rd ed. Berlin: Springer; 1999.
6. Hage R, de Bruin P, van Swieten H, vanden Bosch J. Pulmonary
large-cell neuroendocrine carcinoma (LCNEC). Eur J Cardio-
thorac Surg 2003;23:457–60.
7. Shin AR, Shin BK, Choi JA, Oh YW, Kim HK, Kang EY. Large cell
neuroendocrine carcinoma of the lung: radiologic and patholo-
gic findings. J Comput Assist Tomogr 2000;24:567–73.
8. Hanaoka T, Sone S, Ino H, et al. Subcentimeter large cell
neuroendocrine carcinoma of the lung. J Thorac Imaging
2005;20:288–90.
9. Oshiro Y, Kusumoto M, Matsuno Y, et al. CT findings of surgically
resected large cell neuroendocrine carcinoma of the lung in 38
patients. Am J Roentgenol 2004;182:87–91.
10. Jung KJ, Lee KS, Han JH, et al. Large cell neuroendocrine
carcinoma of the lung: clinical, CT, and pathologic findings in 11
patients. J Thorac Imaging 2001;16:156–62.
11. Rossi G, Cavazza C, Marchioni A, et al. Role of chemotherapy
and the receptor tytosine kinase KIT, PDGFRa, PDGFRb, and Met
in large-cell neuroendocrine carcinoma of the lung. J Clin Oncol
2005;23:8774–85.
12. Mazieres J, Daste G, Molinier L, et al. Large cell neuroendocrine
carcinoma of the lung: pathological study and clinical outcome
of 18 resected cases. Lung Cancer 2002;37:287–92.
13. Takei H, Asamira H, Maeshima A, et al. Large cell neuroendo-
crine carcinoma of the lung: a clinicopathological study of
eighty-seven cases. J Thorac Cardiovasc Surg 2002;124:285–92.
